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We report the “5+1” dynamical classification of the most frequently observed topolo-
gies of the magnetic field in sunspot groups associated with powerful flares (see Fig.1).
The classification is based on the analysis of magnetographic and Hα observations of more
than 600 active regions on the span of 23 years (for detailed description see Ikhsanov 1982,
Ikhsanov 1985).
Statistical analysis of the processed data revealed 3 basic types of the magnetic field
topology (dynamical classes I–III) in the sunspot groups with δ-configuration associated
with powerful (proton) flares (see Table 2 in Ikhsanov & Marushin 2003 and references
therein). Our results confirm that the presence of δ-configuration is a necessary but not
a sufficient condition for a strong flare in an active region to occur. We find that all
powerful flaring events (e.g. proton flares) investigated within our project were related to
the emergence and development of the new magnetic flux tube(s) (or complexes of tubes)
in an active region, which strongly interact with the magnetic complex earlier appeared
in the region. It has been also recognized (see e.g. Ikhsanov 1982, Ikhsanov 1985, and
Ikhsanov & Peregud 1988) that the appearance of a flare depends on the parameters
of interacting flux tubes (i.e. the spatial scales and the strength of the magnetic field)
as well as on their mutual position (e.g. the magnetic field topology). There is a strong
hint for a correlation between the flare parameters and the class of the field topology
realized in the active region to which the flare is associated (Ikhsanov & Peregud 1988).
In particular, we find that the rate of distortions of the interacting flux ropes is directly
related to the rate of energy release observed in corresponding flares.
Identification of the magnetic topology class in an active region provide us with in-
formation about possible location and spatial orientation of current sheet in the flare
associated with this region. Application of this finding to the reconstruction of the flar-
ing scenario observed in the active region HR 17901+17906 (Ikhsanov & Marushin 1998)
allows us to understand basically the observed anti-correlation between the optical (Hα)
and X-ray fluxes detected during two powerful flares, which consequently appeared in
this region. According to our data, the value of the ratio (X-ray flux/optical flux) is larger
in the case of radially oriented current sheet, which corresponds to the classes II and III
of the magnetic topology within our dynamical classification (see Ikhsanov & Marushin
2003 and references therein).
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Dynamic Magnetic Comments
class topology
I
As
Bs
An
Bn
Z
Y
X
F
ADynamic class I
“Vertical collision”: A new magnetic complex
(AN−AS) arises directly under the old one, (BN−BS).
“Top-by-top” interaction of the ropes along OZ axis
⇒ ~F ⇒ deformation of the flux ropes.
3D crosswise overlapping topology ≡ bifurcation.
Horizontal orientation of the current sheet
II
As
Bs
An
Bn
Z
X
Y
F
BDynamic class II
“Lateral collision”: The symmetry centers of the mag-
netic complexes are shifted on more than a half of their
linear sizes regarding to each other.
“Side-by-side” interactionN−S: along OX axis⇒ ~F
⇒ the lateral contracting deformation of the flux ropes
Semi-radial orientation of the current sheet
III
As An Bs
Bn
F
X
Z
Y
CDynamic class III
“Frontal collision”: A new complex arises beside the
old one without significant displacement on latitude
“Foot-by-foot” interactionE−W : alongOY axis⇒ ~F
⇒ the lateral contracting deformation of the ropes
Semi-radial orientation of the current sheet
Classes II and III differ in the morphology of penumbras
IV
An Bs Bn
This is the same as class III, but the sizes of the
magnetic complexes are different.
V BnBs
AnAs
A new magnetic complex arises beside the old
one without significant displacement on longi-
tude.
B
AnAs
An elementary magnetic configuration: a sin-
gle magnetic flux rope. This corresponds to the
case of purely bipolar sunspot group.
Figure 1. “5+1” Dynamic classification of the field topology
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